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AB The title compds . [I; A = (un) substituted benzene or pyridine ring; X = 
CH, CH2, N, NH; Y = CH2 , O, S, (un) substituted NH; Rl = H, alkyl, CH2Ph; 
with the provisos] and their pharmaceutically acceptable salts which may 
be used in the treatment of pathologies associated with insulin resistance 
syndrome, were prepared E.g., a 3-step synthesis of II.HCl, starting with 
2-aminothiophenol, which showed 23% reduction in glycemia in the diabetic rats 
at 200 mg/kg/day after 4 days of treatment, was given. 
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TI Preparation of substituted aromatic tricyclic compounds containing 
nicotinonitrile rings as protein kinase inhibitors 



Berger, Dan M . ; Dutia, Minu D. ; Demorin, Frenel F 
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AB The title compds. I [Ar = (un) substituted cycloalkyl, pyridyl, 

pyrimidinyl, etc.; n = 0-1; X = NH, O, S, NR; R = alkyl; Y, Z = both 
carbon or N; A = (un) substituted benzo, pyrido, pyrimido, etc.] which are 
useful as inhibitors of protein tyrosine kinase and are antiproliferative 
agents, were prepared E.g., a 3-step synthesis of II which showed IC50 of 
0.005 uM against EGF-R kinase (recombinant enzyme), was given. 
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AB The title compds . (I) [wherein A = a bond, S, N(R) , (CH2)2, CH:CH, 

C.tplbond.C, or 0; X and Y = independently N: , :N, :CH, C(CN):, :C(CN), 
C(CSNH2) :, or :C(CSNH2), wherein at least 1 of X or Y is N; Rl = H, 
(cyclo) alkyl, alkenyl, alkynyl, halo, CN, (alkyl) carboxylates, 
(alkyl) carbamates, alkoxy (alkyl) , phenoxy (alkyl) , phenylamino (alkyl) , 
(un) substituted phenyl (alky 1) or amino (alkyl) , morpholinyl (alkyl) , 
piperidinyl (alkyl) , pyridinyl (alkyl ) , piperazinyl (alkyl) , etc.; R2 = H, 
halo, CN, N02, acyl, carboxylate, (un) substituted alkyl , alkenyl, alkynyl , 
or Ph; R3 = alkyl or thienyl, (dihydro) f uranyl, benzodioxolyl , isoxazolyl, 
pyridinyl, dihydropyranyl , pyrazinyl, aryl (alkyl) oxy, pyrazolyl, 
(un) substituted Ph, etc.; R4 and R5 = independently H, benzoyl, or 
(un) substituted phenacyl ; or A and R2 taken together the with the C atoms 
to which they are attached may form a substituted thienyl group] were 
prepared as adenosine receptor modulators. For example, treating 
3,4, 5-trimethoxybenzoylacetonitrile with to NaH in DMSO, followed by addition 
of CS2 and Mel, gave the bis (methylthio) intermediate. Cycloaddn. with 
guanidine nitrate in the presence of TEA in DMF afforded the 
pyrimidinenitrile (II) , which exhibited high selectivity toward the Al and 
A3 adenosine receptors compared to the A2 receptor with pKi values of 
5.88, 5.71 and 7.24, resp. I are useful for the treatment of Alzheimer's 
disease, Parkinson's disease, neuroprotection, schizophrenia, anxiety, 
pain, respiration deficits, depression, asthma, allergic responses, 
hypoxia, ischemia, seizure, substance abuse, and sedation, and they may be 
active as muscle relaxants, antipsychotics, antiepileptics, 
anticonvulsants, and cardioprotective agents (no data) . The most 
preferred indications for I are those which include disorders of the 
central nervous system, such as certain depressive disorders, 
neuroprotection, and Parkinson's disease. 
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AB The title compds - I [Ar = (un) substituted cycloalkyl, pyridyl, 

pyrimidinyl, etc.; n = 0-1; X = NH, O, S, NR; R = alkyl; Y, Z = both 
carbon or N; A = (un) substituted benzo, pyrido, pyrimido, etc.] which are 
useful as inhibitors of protein tyrosine kinase and are antiproliferative 
agents, were prepared E.g., a 3-step synthesis of II which showed IC50 of 
0.005 uM against EGF-R kinase (recombinant enzyme), was given. 
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AB Title compds. [I; Rl= N3 , OH, OMe, OS02Me, NH2 , NHCOCH3 , etc.; E = O, S, 
CO, SO, S02, NC2H5 , etc.; A, Al , A2 , A3 are independently CH, N, with no 
more than one N; L and M are independently H, OH, CO, CN, N02, CHO, etc.; 
dotted bonds = one single bond to I and the other single bond to a H] are 
prepared as antibacterial medicaments. Thus, compound II was prepared from 
cycloaddn. of 2 -benzyloxycarbonylaminof luorene and ( R ) -2,3- epoxypropy 1 
butanoate in the presence of Bu lithium in hexane. 
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RN(Py)CSYA [Py = (substituted) 4-pyridyl; R = H, alkyl, alkoxyalkyl, 
(substituted) benzyloxyalkyl , aryloxyalkyl , alkylcarbonyloxyalkyl , 
alkoxycarbonyl, hydroxyalkyl , CHO, dialkylaminothio, cyanoalkyl , 
haloalkyl, nitroalkyl, etc.; Y = bond, heteroatom, heterogrouping, 
heterogrouping- containing carbon chain, etc.; A = (substituted) cycloalkyl, 
cycloalkenyl, Ph, heterocyclyl] , were prepared Thus, N- (2-ethyl-3-chloro-4- 
pyridyl) (2, 6 -dimethyl -4 -chlorophenyl) acetamide was refluxed with 
Lawesson's reagent in PhMe for 16 h to give 91% N- (2-ethyl-3-chloro-4 - 
pyridyl) (2, 6 -dimethyl-4 -chlorophenyl) acetamide. The latter at 0.01% gave 
100% kill of Phaedon cochleariae on cabbage leaves. 
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AB Title compds. [I; 1 of XI, X2, X3 = COR2 , the other of XI, X2 , X3 , X4 = N, 
CR1; Rl, R3 = H, halo, alkyl, OR6, SR6 , NHR6, aryl, cyano, N02 , etc.; R2 = 
(substituted) 3 - [R10AN (R6 ) ] C6H4CH2 ; R6 = H, alkyl, alkenyl, aralkyl, 
cycloalkyl, cycloalkylalkyl , etc.; A = amino acid residue; R10 = H, acyl] , 
were prepared Thus, trans-4-trif luoromethylcinnamoyl chloride (preparation 
given) and 4- [3- (N-glycyl-N-methylamino) -2, 6-dichlorobenzyloxy] -2- 
methylbenzothiazole were stirred in CH2C12 to give 4-[3-(N-4- 
trif luoromethylcinnamoylglycyl-N-methylamino) -2 , 6-dichlorobenzyloxy] -2- 
methylbenzothiazole . The latter showed antagonistic activity at the 
guinea pig B2 receptor with IC50 <10-7 M. 
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AB Title compds. [I; R = (un) substituted naphthyl, -biphenylyl; Rl = 

(un) substituted alk(en)yl, alkoxy, halo, alkanoyl, etc.; R2-R4 = H, alkyl 
alkoxy, etc.] were prepared Thus, 5 -dimethyl amino- 1-naphthalenesulf onyl 
chloride was amidated with 2 -amino-5-bromo-3 -methylpyridine to give title 
compound II which had pIC50 of 6.5 against endothelin-1 binding at mouse 
erythroleukemic cell membranes expressing human ETA and ETB receptors. 
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AB Title compds. [I; Rl = OH, alkyl, alkoxy, Ph, PhCH2, PhCH20, (substituted) 
amino, aminoalkyl ; R2 = OH, SH, alkoxy, alkylthio, (substituted) amino; R3 
= H, alkyl, alkylthio, alkoxy, Ph, PhCH2 ; A = S, N; R = null, H, 
(substituted) alkyl; B = (substituted) Ph, pyridyl, or thienyl nucleus], 
were prepared Thus, aminoacetate II was stirred 10 h with KOCMe3 in 
PhMe/HOCMe3 to give title compound III. I inhibited the toxic effects of 
KCN in mice with IC50 = 2-30 mg/kg i.v. 
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AB The invention concerns pharmaceutical^ useful compds. of formula (I) 

wherein Q is selected from a group of the partial structural formula (II, 
III, IV, V, or VI) and their non-toxic salts and metabolism labile esters, 
and pharmaceutical compns . containing them. Ring B of II completes a benzene 
or pyridine ring; Rl, Tl and Fl are independently selected from, e.g., 
(l-8C)alkyl, (3 -8C) cycloalkyl , Ph, phenyl (1-4C) alkyl ; R2 , T2 and F2 are 
independently selected from, e.g., H, (l-8C)alkyl, (3-8C) cycloalkyl, 
carboxy, cyano, nitro, Ph or phenyl (1-4C) alkyl ; R3 , R4 are optional 
substituents on ring B independently selected from, e.g., (l-4C)alkyl, 
(1-4C) alkoxy, halogeno, trif luoromethyl, cyano, nitro, etc.; T3 is 
independently selected from halogeno, (1-4C) alkoxy, amino, alkylamino and 
dialkylamino of up to 6 carbon atoms and any values assigned for Tl ; T4 
and F3 are independently selected from, e.g., H, (1-4C) alkyl, 
(1-4C) alkoxy, carboxy, halogeno, cyano, nitro, carbamoyl, etc.; Y is 
oxygen or a group, i.e., NH or N(alkyl) ; group A is selected from, e.g., 
CH:CH, CH:CHCO, C0CH2CH2 , etc.; El is H, (l-8C)alkyl, trif luoromethyl ; E2 
is H, (1-8C) alkyl, , halogeno, (1-4C) alkoxy , cyano, nitro, etc.; E3 is H, 
(1-8C) alkyl, halogeno, trif luoromethyl ; E4 and E5 are optional 
substituents on linking group A, e.g., (1-4C) alkyl; LI is (1-8C) alkyl; L2 
and L3 are independently selected from H, and (1-4C) alkyl; F4 is H or 
(1-4C) alkyl; F2 and F3 together complete a benzene ring or (3 -6C) alkylene 
group; F3 and F4 together form a linking group which is selected from 
e.g., CH2CH2, COCH2 , etc.; X = methylene or a direct bond; Rm and Rn are 
independently selected from H, (l-4C)alkyl, etc.; E5, Fl or F2 may be 
unsubstituted or bear substituents. The novel compds. are of value in 
treating such conditions such as hypertension and congestive heart 
failure. The invention further concerns processes for the manufacture of the 
novel compds. and the use of the compds. in medical treatment. 
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The invention concerns pharmaceutically useful compds . of formula I [Q = 
certain (un) substituted quinolinyloxy , naphthyridinyloxy, pyridinyloxy, 
pyridinylamino, azaindolyl, naphthyridinyl , imidazopyridinyl , and 
pyrimidinylamino groups; Rm, Rn = H, alkyl, alkoxy, halo, CF3 , cyano, N02 ; 
m and n unspecified] and their non-toxic salts and metabolically labile 
esters, pharmaceutical compns . containing them, preparatory processes, and 
medical use. I are of value in treating such conditions as hypertension 
and congestive heart failure. In the one example provided, condensation 
of phenylmaleic anhydride with 1- (4-aminobenzyl) -5 , 7-diethyl-l, 6- 
naphthyridin-2 (1H) -one (2 preparation routes given) gave I (Rm, Rn = H, Q = 
(II) . In an in vitro test for antagonism of angiotensin II binding to 
guinea pig adrenal gland receptors, II had IC50 of 3.58 + 10-7 M. 
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The title compds. I [R = Ql , Q2 , Q3, B = part of a benzene or pyridine 
ring; Rl, Tl = Cl-8 alkyl, C3-8 cycloalkyl, Ph, etc.; R2 , T2 = H, Cl-8 
alkyl, C3-8 cycloalkyl, carboxy, cyano, N02, etc.; R3 , R4 = optional 
substituents, Cl-4 alkyl, Cl-4 alkoxy, halo, CF3, cyano, N02 , etc.; T3 = 
halo, Cl-4 alkoxy, NH2 , alkylamino, etc.; T4 = H, Cl-4 alkyl, 
un( substituted) Cl-4 alkoxy, Cl-4 alkyl, etc.; Y = 0, NR5 , R5 = H, Cl-4 
alkyl, Cl-4 alkanoyl, PhCO; A = CH:CH, CH:CHC0, C0CH:CH, COCH2CH2, 
CH2CH2CO, CH2CO, COCH2 ; El = H, Cl-8 alkyl, CF3 ; E2 = H, Cl-8 alkyl, halo, 
Cl-4 alkoxy, CF3 , C02H, Cl-4 alkoxycarbonyl , C3-6 alkenyloxycarbonyl , 
cyano, N02 , Cl-4 alkanoyl, PhS02 , Cl-4 alkylS(0)m, m = 0, 1, 2; E3 = H, 
Cl-8 alkyl, Cl-4 alkoxy, halo, CF3 ; E4 , E5 are optional substituents on A 
and = Cl-4 alkyl, substituted Cl-4 alkyl, Cl-4 alkoxycarbonyl, C3-6 
alkenyloxycarbonyl, Cl-4 alkanoyl, carbamoyl, etc.; X = O, S, NR6 , R6 = H, 
Cl-4 alkyl; GI, G2, G3, G4 = H, Cl-4 alkyl, Cl-4 alkoxy, halo; Z = 
lH-tetrazol-5-yl, C02H, CONHS02R7 , R7 = Cl-4 alkyl, Ph, etc.] or their 
nontoxic salts, are prepared Thus, 2- [4- [ (5, 7-diethyl-2-oxo-l, 2-dihydro-l, 
naphthyridin-l-yl)methyl]phenoxy]phenylacetic acid (II) was prepared from 
3-amino-2-pentenenitrile and Me propionylacetate in a number of steps. II 
showed an IC50 of 2.7x10-7 M against radiolabeled angiotensin II bound to 
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guinea pig adrenal gland membrane . 
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AB Title compds. [I; Rl = H, alkyl, (substituted) Ph; R2 , R3 = H, 

(cyclo)alkyl, cycloalkylalkyl , alkenyl, alkanoyl, alkylsulf onyl , 
dialkylaminoalkyl, 3-oxobutyl, 3 -hydroxybutyl , (substituted) Ph, PhCO, 
phenylalkanoyl, benzenesulf onyl ; R2R3 = CO- or (0- or imino- interrupted) 
polymethylene; C02R4 = pharmaceut ically acceptable ester group; R5 = H, 
alkyl; R8 H; R5R8 = alkylidene; R9 = H, alkyl], were prepared as CNS agents 
(no data) . Thus, title compound II was prepared starting from 
1, 4-cyclohexanedione monoethylene ketal via 2-amino-6 , 6-ethylenedioxy- 
4,5,6, 7-tetrahydrobenzo [b] thiophene-3-carbonitrile . 
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AB Title compds . [I; R = 2-alkyl-5, 6, 7, 8-tetrahydroquinal-4-yloxy, 

2-alkyl-3-H-imidazo [4, 5-b] pyridin-3 -yl , 2 , 6 -dialkyl-4 -halo- lH-pyrrolo 
[3,2-C]pyrid-l-yl, etc.; R5 = H, alkyl, alkoxy, halo, etc.; X = 0, S, 
(alkyl) imino; Z = C02H, NHS02CF3 , lH-tetrazol-5-yl] were prepared Thus, 
2-amino-p-cresol was condensed with 2 - (OHC) C6H4C02Me and the product 
cyclized to give, after bromination, benzoxazolylbenzoate II (R = Br, R6 = 
Me) which was condensed with 2 -ethyl -5, 6, 7, 8-tetrahydro-4 (1H) quinoline 
(preparation given) to give, after saponification, II (R = Q, R6 = H) . I antagonize 
angiotensin II -induced pressor response in rats at ^5 0 mg/kg i.v. 
or orally. 
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AB Title compda. [I; G = H, halo, cyano, alkyl, alkoxycarbonyl , etc.; R = 
2-alkyl-5, 6, 7, 8 - tetrahydroquinolin-4 -yloxy , 2 , 6-dialkyl-3-halopyrid-4- 
ylamino, 5 , 7-dialkyl-2 -oxo-1 , 2-dihydro-l , 6 -naphthyridin- 1-yl , etc.; R5 = 
H, alkyl, halo, alkoxy, etc.; X = 0, S, (alkyl) imino; Z = C02H, NHS02CF3, 
lH-tetrazol-5-yl] were prepared Thus, phenylbenzof uran II (R = Br, Z = 
2-triphenylmethyl-2H-tetrazol-5-yl) was condensed with 

2-ethyl-5, 6 , 7, 8-tetrahydro-4 (1H) -quinolone to give, after deprotection, II 
(R = Q, Z = lH-tetrazol-5-yl) which had ED50 of 8.2 mg/kg i.v. against 
angiotensin II -induced pressor response in rats. 
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AB Title compds. [I; Rl = H, alkyl, (un) substituted Ph, phenylalkyl; R2 , R3 = 
H, (cyclo) alkyl, alkenyl, alkanoyl, Ph, Bz, etc.; R2R3 = (heteroatom 
interrupted) (CH2)2-6; R4 = pharmaceut ically acceptable ester residue; R5 
= H, alkyl; R8 = H; R5R8 = alkylidene attached at the 8 -position] were 
prepared Thus, 2 -amino- 6 , 6 -ethylenedioxy-4 , 5, 6 , 7- 

tetrahydrobenzo [b] thiophene-3-carbonitrile (preparation described) was 
condensed with EtOCMe : CHC02Et and the product cyclized to give, after 
deprotection, I (Rl = Me, R2 = R3 = R5 = R8 = H, R4 = Et) which gave 52% 
increase in the square root of total number of lever presses by rats in the 
FR5 'conflict' session of the Geller-Seif ter procedure at 20 mg/kg orally. 



